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(54) NONVOLATILE SEMICONDUCTOR MEMORY second memory area 10b (R2) into which the hot 
AND ITS OPERATING METHOD electrons are injected locally. 

(57) Abstract: COPYRIGHT: (C)2001 ,JPO 



PROBLEM TO BE SOLVED: To improve the injection 
efficiency and locally inject charges in a part of 
distributed regions of charge storing means to store 
a plurality of bits in an MONOS type memory 
transistor. 

SOLUTION: The memory comprises first conductivity 
type channel forming regions, second conductivity 
type source-drain regions (bit line BLi, BLi+1), 
gate insulation films 10a, 10b (or 10), 17 on the 
channel forming regions, gate electrodes 15a, 15b 
(or 18), CG, and charge storing means (charge 
traps) which are discretized in a plane facing the 
channel forming regions and in a film thickness 
direction and formed in the gate insulation films so 
that, in operation, hot electrons due to e.g. an 
inter-band tunnel current are injected from the 
source-drain regions. In the gate insulation film, a 
third region 17 (R3) having no charge storing means 
exists between a first memory area 10a (R1) and a 




-1- 



(l9)B#H#ffFJT (JP) 



& m ft *t & « (a) 



(ll)fc« 1 (iM£W#9 
#^2001 -230332 
(P2001- 230332 A) 

(43)&§fi 0 ¥JS134P 8 £240 (2001. 8. 24) 



(51) IntCl. 7 
H 0 1 L 21/8247 

27/115 
G 1 1 C 16/04 
H 0 1 L 29/788 

29/792 



FI f"73-F*(##) 
H 0 1 L 27/10 4 3 4 5 B025 

G 1 1 C 17/00 6 2 1 Z 5 F 0 0 1 

622 5F083 
H 0 1 L 29/78 3 7 1 

mum* m* m^moma ol (£28 jo 



(21)fflW#^ 


#|fi2000 - 269892( P2000 - 269892) 


(7l)H«A 


000002185 










(22)msH 


¥^12^9 3 1 0(2000.9.1) 




*SGKft/IIK4fcAWr[6TB7#35* 






(7g)8W# 


*fC -IP 


(31)«5fe*^«§ 


IfflPFl 1-346812 




jtosapft;nKjtftjn6Ta7«35^ 


(32)fi5fc0 


^■mi¥l2M 6 0(1999. 12.6) 






(33)&5fc*fcfe3SH 


0* (JP) 


(74)ft3A 


100094053 



















(54) taw©**] ttfmxmm^n&ttFttoWriism 

(57) [£ffi] 

m i «ii«ft */w&/**« t , m 2 3 

Hoy^-FWi^f (bTy MjtBL i, BLi 

+ i ) t , ^■r^/w&fcflHSi©^- loai 

10b (ifclilO) *5itfl7, y-htsi5ai 
15b (Sf;lil8) *5.fctfCGfc, 

^SflEfciHHL.fcJfcs' h^l^ hcyA5y-^ . KW 

n:^aA3*L3fgllEtt««l 0 a (Rl) ijf|2ie 
IWlOb (R2) tttiftT, «#»«#&£#L 
^|3»S«17 (R3) ^#ft"T5o 




m 2 mwm-mm* e> * <o *M&$LW&*m: 

±fB^ ^^IDLhtR It btifcy- h iftgtK £ . 

±iay- b*68«±taa:»te>ixfcy- 

go 

[»**2] _hfa*y Fcyit /^fflhy 

^ICiBLfc*!' Y^W bn>-efe5ft^ill 

t ^#^5it*3i i iB«»^#3£tt¥«f*fatigfi„ 

±fEy-* • KwfyffiJ^fc^ Y^^i* Yp 

±IB»l. *2«KHJfc«*ft, ^yfx^fny^ 
ft A $ ftft V ^ 3 co^« t ft #t 5 »#* 3 E*W*if 

[HMOS 5] ±1B1tffifara^a*S±C* 1 , *2EMHi 
„:!'IaV^ 

[ft 6 ] JilBfE 1 , ff 2 fetif«^«§c<oBMJl 
JifBl? 3 coM«^¥-»»»te»lf ^P>ft5fS*3S 5 IB 

u 

JifBSI 1 , ^ 2 *5 it>*m 3 hSffi*s^lW«)^HtS 
ti-C ^ 5 5 fB«ro^#3§tt^f*fE«$glB, 

-f -htay- nfta«t*ij:w±ey- h««ft# 



y- K^©_h^ig«»7<^y h^^^^rt-c, Jita 

$ 3 y*- b $ jxt v % a ii*qt 7 ta«»^ 

#isi4¥¥*fa«fig 0 

[i*flio] ±fam, m2tatt««*3J;o ! ±fa^3 

l^lLfc, -tiBS 1 fB«S*^MfJ<»y- h liffiis .tv 
_hlE^2|E'ltfI*^MBJ»-y- h«ffiSrS bt^TLfcft* 

1] ±IB^-r ±isy-^ • K 

wvis*, ±mv~Ymmm$3£xf±.tz?-YmM* 
-#©_hiEy-* • K^^tWA^baAsn*:* 

- hfi«T-e&5m*« i tm^nmt^mmmm 

Mo 

nmm i 2 ] ±ta^ 1 n mxh 0 , ±ia« 2 
[W*fii 3] ±E^-r ±IE 2 oroy- 

friattSBo 

*a«£ «r#1-5»*« 1 3 K«cD^#^tt^f*fe« 

[it*iii 5] ±.mmi&mmK ±m~^ »y-^ • 
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±.mm i en* t ±mm 2 mm t © m ic , _hie«*<o y 

_hfB2-o©y-* • KWyfttt^f§ 2 ¥*S^»^ 
[!»*jf 1 s] Jiiay- Mfegagtt, iiia^^/wiM 

7fH«©^#3§tt^*f3«ig*„ 
[Mfel&Sl 9] ±tay-M6W4, ±IB^*/HfM 

imm £ *ifc/J-«ffi»lt# i *r£trHI#* 1 7 Eft <d* 
««fc*fft Lfcffirt*s <fc WHS JlT? ft tcffiSfcf t $ titcmffi 

>r >M*d^±tam#««¥StaA-r5^ff*tt¥^ 

*^6J:|BS#»a^^ffiAt-5»*iS2 0§B«©^ 
[ff*Jl2 2] #§^B^t, ±ta^-h^»Mrt(-*3 
b n ^5rffiA-r 5 If *3l 2 0 taa«^#|§S¥##:fBtt 

yflSK^feiflB^- M6itJS©Jg l fBtt«*(-Jifa* 



fc, ffi^7®_hfBy-^ • Kwf &±iW-M6 
M^-U-JifB® 1 fB«««fc«tLfcm2fBti««t*y 

«f*fB«SB®ftff^?£ 0 

2 4 ] ±fB^- Mfe&lf (4, ±|B» 1 , ^ 2 IB 

±lB«^*«^a^±1BSi 1, f2 fB«ft«icff^ $ 

*u 

&©#*««cas±1B& 3 ©ff*£^ LT£W 
Wi^«£txT^5Mf*il2 3fB«©^#?§t4W«E 

[»5ft« 2 5 ] JiBB^ 1 , 2 lEtt$i«aS«*©Ig&« 

JifBH 3 ©^«as#-tm©lf6»G?3» & ft 5 If *Jg 2 4 

[ii*t|2 6] _htB-^coy-x ■ KWy««^f>ft 

©4>ft< tfc-SPiS, ±fBy*-h«i* 

rt-c#frf-si»*S2 oEa©^ffi§tt¥^*fa'BS« 

©»#*ffio 

[|**3S2 7] ±fB^^-tvVJf^ffl«, ±fB2ocoy- 

«ffi^*i-^^-ey Fyy-^^roy-^ ±C2 
[it*il2 8] ##ix^.s#{c, _hiay-^- FKvi 

[|f*^2 9] ±fB^-Y^/^^*, iifB 2 o»y- 

Fv-f^S«, -hfa^-Mft^HioiWJifB^-h 

t)\ -*o±Ey-^ • Fwyw>b*?HH 

1S1S^«, *5it>*JiBBmi, ^2flB«««IWTf*y 
JiE^^ey h9v^^o±E^-hS«^, _h|B^l 

Eit«i«Ji«^ i has, Jiiam 2 ib«ii*J:cd^ 
*»SB*$^rv^y^yi?/vT w icM-rzmz&fr 
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b-t&i>\ * fc i4 _h!3 f- f * /netfffimicM L 0 
Vfc6VMi^Stt»mj±SrJifBffi^'«iJ»® 1 *fctiig2 

y- b«*(^M-r5ft*Ji2 8taa»^#istt^fr 

[Sf^3 0] JifB^^^JSWK, iifB 2 o©y- 

* • fw>«, _ktay- bieag&itAkiay-b 
m«£*Lfc^y Fy^^iisy-K^it^ b 

^t, »{1«©y^y by^yy^g^ftT^ft 

m^n Lmmv;^ r xnm&$ux\-t 2 s ia 

«©^#*l4^^MattSB©ft^*fe 

[i««3i] ±.m<?-r*svwmmm, i:ia2o©y- 
F^yil, ±!ay-b,«iiffcj;t)^fay-b 
m«£*Lfcy^y byyv^y^y-K^fSlitfy b 

yv>*y r^t-^roitay-^ • kw 
#iii»ti5gsH!$ix. fi7j»Jiiay-x • Kwvffi 
2 *ant i 5 S8» * n-c v ^ s ^ * y -t w 

h5^^^ASg5i0!SixTv^£V^iS8J:tJ«J|S2 

[HWt9i3 2] _tf22o©y- 

«**=fir tf^*!ih7 y * a» y- k*[6i i t* y b 
xfotteummmiti* y-b*#r6j©«$c©y^y by 
y y rr 1 1 _hiay- b is^ y - ksu;: ± 9 

m~ v— vmz&m Lfc^t©^* y h7^x? tro 
»7P-f^y^lltu 

-hiE^-y-K^t-SicLfc^Toy^y h?^^ 
fco^-t©#ti&#£ 1 0coa#-r^iji^T5it*ii2 

3 fa««^#i§tt¥«Ma«:KB«»#7m 
[|»*3S3 3] _hfa2o«y-^- KW>S«*f2 



±iay^ey-fe^T^-ri4, lo^iitay^ey byy-yx 
y»_htay-^ • Kwf y-K*[6i(c 
»g-T5ffi©Jifay^y byyy^y©_kiay-^ • k 

313 2fe«©^ffifM4^#frfattSB©ft#*?£o 

[Wt*rf 3 4 ] ±ta^ *Aj&&w&* _kta 2 o© y - 
* • Fwyfft ±fa^-M6Sif*5 t tr/±fay t -h 
mmz^Ltct^v byyi^y©_ktay- vmmm. 

J)\ • K^>«W*»b*y b^y 

bo^^ffiA^ti5^1|B««*, ft!l7j»J:Ey-x • 
Ki^C^fclfc&^fcy b^l^y bP^SEA^ix5^2 
tBtt» SsiOLhiBifl, JS2fe«fiW^*s/ b^ 
wy bn Wj^A£^ftl^?3©iW$^e>ft<9, 

Jitay^ey b7y^y©-hfay- bs*^ -tfafii 
iatt^«J:©is 1 y- hmm, ±mm 2 isitswc-h©sg 
2 y- b i t5 Jiiass 3 .k©ss 3 y- b e 
ft 5 ±fa^#3&tt¥«MetiSiB»iS^m lb# 

i^a L*t^©tattffi««^ y-^ t ft 5 * 5 t±te 2 

tffJrfPHlL. 

±IdS5 3 y- h 'iltii'l3f5E»'Fg)±*niJJP L, 

±e* 1 y- b wmts z.x$/-&tz t4±ta* 2 y- h *s 
±ta^3y-b«tio^p«it^Dffitt<z)0f£<z) 

K*WUy- HE&Mt5WM2 o|E«ra^ff|§ 

[W*«3 5] «*b#ic, ±tay-y • FWW 

ny^ s jtSfb^/Ha^fcttFNb^-^ft^Srffl 
^T_kf2y-* • Kw^y*««(c^i§fe<it*3i2 0 

[It*ii3 6] ^sufic, ±tay-^ • 
e> a a $ ti±iam^»a^^ ^ - v ^ © 

4fci±FN by^/^a^^ffl^^rWJicfc5^^^i-^gb 
xwm\^\ t ft < ft*ii 2 0 ia«o^flf 3Stt^*ft^a 

jtSB©»^*fc 

[»**3 7] ±famiaf«s^nS[T?*)t), ±wa^2 
^«M^pMT&5if*ii2 ofaic^^ffBtt^Ma 

[»**3 9] -hgay-bteSJEtt, ±wa^^^^?FM 

3 8 ta«©^ffistt¥^fa«*E©»#*?fc 
[it*S4o] Jitay-bife»jg(4, 
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[3BBH©!¥ilW*RH] 
[0 0 0 1] 

[|PJ©S^3R«#IJ] h?>-i?x 
bp- MM to m oy-MSgt 

Hc\ MONOSM^MNOSM^&itS^fLIfft©^ 
F7 7^ by^*6S«f:^IRt<o#iiDj£«©1t#b 

[0 0 0 2] 

[«*©gff] W«tt^3MM-eim, ^i-C/h® 

(fc b &\mm.mm ■. 1 0 0 mh z ) t 

»T«© 100^s /ir/y©*t iA^ii* «fc "9 1 

[0 0 0 3] * y Si, 

(SSI^-M #¥Bittli:aSKLfcFG<F 
loating Gate) *^«^g^¥B«Ji-Pi 
ftfL^ftfc, M^HlMONOS (Metal-Oxide-Nitride-0 
xide Semiconductor) S&ifflS&Sc 

[0004] MONOS mPFU^fe^fo? * D ttt, 
•ffi^&^ttttfcfio-CVSfcflSllSE [S ix Ny (0 

< x <u o< y <D ] m^tcith -y^mitrntm 

ftK£©»ffi©*-y y T h7 77^TOt (apt,, S 
#H>l*5.£tflWK£l*lW «fbLT^oT^5fcft 

ff©}5;H^ SisNy WO^rty7h7 77"l« 
* *L 5 Hit © rc* /Vdf- «J*3 i ^ w ft * J Cfcft-r 

[0005] ^ © h ^/v»»k(-^fjtW(- v-tmm 
ufc#a\ FGMr^4#<©«^y-^^ 

*ru MONossm s#*a#®^iw«)Km» 

fk^^r^s fcft, y -*/<*jaia©«3r«j*iHHfi9s y 
-^/^^aLT^m^^y-^^st-a^-f, mmm 

T-^#:©«#^#'l4^{STbC<V\ r©fcft, MO 
fc^oT, ^-h5:^SftTMV«B^^y F7>-^ 

^d&ttS h^*/HftBBS®^^-P^ttr±, mon 
OSSc^FGliHftntv^. 
SttWtLfc*^ y 7F7?7"fflM¥ICTLiW 



[0 0 0 6] MONO SM^FffiStt^ ^ y TiK$M ^ V 

5, *©fcftfcf±h^/H»»eSra««)|g» (1.6 
nm~2. Onm) ± 5 J¥< Rj£-*-5&£#£tT^ 

i£Sf±0 . 1 ~ 1 0 m s @£-e**r-H#T?>&v\, 

9, «©MONOSM#©^#S§tty^y^», ff« 

ttfc 5 ^Sir 1 - * b) * *fc 

[0 0 0 7] #^jA^Sftrc(t^#x.5tKSftt Bjlg 

v\ fcfc*.tf, ft^My^^Fny (CHE) 
^y-^W^ftAtSy-^t'f KifcAiMONOS 
hy y^^^S^^tlfc^S (IEEE Electron Device L 
etter 19, 1998, ppl53 ) , r©y-*lM 
ONOS h^y-^^m ft^Sffi^»tiA^B^l 2 

v, 4Vfcfl(^5*., y-KxV^^-^#tt 

[0 0 0 8] ^e©— *\ K©CHEftA*Stiot 

LT, *it#»^g©y-*«i: FWf 2 
ffifll**##&trr tic J: 19 l^^ey-feA'fcfcO 2 try 

h*KftBriBftaffaS##Snfc. fcfc^ff "Extended 
Abstract of the 1999 International Conference on 
Solid State Devices and Materials, Tokyo, 1999, p 
p. 522-523" -Cf4 N V— * £ KW^f yW©*ffSttP*[R] 

*v^t?t 2 tv hffif#sr«mts5*a-r r t 

ot^So ^©KffirioT, #t^F#W©f«Sfti: 
try h©A:«^ffi«^i5jtgt/ [ eofc 0 
[0 0 0 9] ftffifcftoT, 2 tv h/-tr/y© 

latf^^^^^y v YV- hM©MONosM^#|g 

'fty^e y^fe^^tLfc ( "Twin MONOS Cell with Dual 
Control Gates " , 2000 Symposium on VLSI Technology 
Digest of Technical Papers, ppl22-123) „ IfflMO 

n 0 s m*n%&* * y -e», ^y?hy- 
Sfflrsrti-i^, ^niMi^yhp-/^' 
-b««*{stt, #^^©«a{^^*rv^ 0 n 

ay- (CHE) aAT'fe9, Kwf y-Jlffl©^M«ft 

60 
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[0 0 10] 

CHE)£A^-f7'OMONOSltfclJ2 fcTy h/ir/V 
IB«i9S"sriB35:MONOS®^FflB8ffi^* 9 Til, 

KfbJg©^ y T 3 . 2eVi9*t4«£E > *IS5lri4 

4. svSSoiEBiiMlt-J)!}, z.<oy—^ • f 

[ooii] cHEftAM-ett, itffi*8^& 
--©m#ffiAa*^ s 1 x l o~ 6 ~ 1 x l o~ 5 Sitt 

©lit*, -ffiL.r^mtii^Wffi^p'^y-fe/HB:**: 

£tifc*7 y y h^- hSo-feyv-Ctt, #£ii^f$©a 
SE«rl 0 m A/-fe./vfc{g«L.TV^^ l^agR©^- 

i^jK^yiaissroasfflpgt i 19 1 k try b£JUKD^*y 

[0 0 12] $fc, itbb 3 0©CHE£A*S©-tr/W 
Til, y^ey h7y^**©^^M£*5fc£j5ftLT* 
ti&*SrfT5fc», ifflSLfc 2 tfy FfBii£glft£ LT 

FW y«i y-*«-PJftS(-»t &#£?t o^t 1PV 

[0 0 13] Sfcfc, *ufBLfc2 try ME»BTffifty*r 

y-fe/u&^u^yy y hy- ^©y^y-t^-e^ a 

£>jfcy FN by^;wy yy^fcte-^y KH 

v^SSrff # h ^gHb«U?©ftilf^ J; Stt 

[0 0 14] ^^©Siftti, MONOSi/iMW 
^SURffc^^fc^^ y r h 7 y7°#©«if *«^f^1i 

m t * # 6 'P ft v ^SflEtMi* T ii^^T? £ , 
a»o, b £*s «t IW- h ^SiME© :/«■ 
^jy^^#S§tt¥*MBtg§M>, *©»ft*«&&« 

[0 0 15] 

5 ^ffifM¥«MB«§£Eti, fS 1 ft 

5 ^ *Aj&j&mm mmm^m^ h ft 5 Jita 



14, /^KWhy^/HItliBtfc*? F^wy he 
VT&5o 

[0016] *3IK-C» 1 * ^ y -fe^Sfc •> ©IB'K t'y 
MRli. 2 tfy h/ir/K 1 tfy F /1zsU<DfiiftX* h J; 
^. ftMf©ii£\ ±isy- HS81B, »«Fr, JitEy 

[0017] fcsw*, ±fay- FJteitifFi, Jitsy- 

* • KWWlHA£©-*"^<b*y F^wy hny^ilA 
fc. ±fBfgl, S2ffi«WtS*n, *7Fiwnn 

iit. ±iBm#«a¥g^±is^ i , «2iates«^ 
^ s *v ±iam^#a^ ao^*«*!is±iB« 3 ©ffi« 

[0018] r©*-gr, *-©y-h* 
«-Ct>J:i^ fct^ff, ±E^-HtSas, -hfEJRl 

«±K^SHfc*3y-Mt«i:Sr^ru -hSBSBl. 
ft*3, Mi^o-fe^ftflMHW5fc»tc, JS3©^-h 

«isr*-oiftakiUit^L, S3©^-h«a©^ 

iC«LT»©^^ft5«#^JI^^b, 

V\ ffl*L©»#-Ct>, ±E^-y4ia^**«B:, 20© 
y^ty Fyy^^^cft^vjfMSiSi, ^©r^©i 
3 y F p-;p F 7 ^ ©f t*/«Wt i s 

y-^ • Kwwy««, ±12^- Hfi»H*i«tu«±Ey 
-FSFI^^-rsy^ey Fyy^^^y-K^tt' 

-7 F*^tast$ii> y-K^©±ws»©y^ 
!)F7y-^^rtt% S2y-ns^>7- 

K4tKJ: "9 if y F-*ft©i:WB*Sc©y ^ 

y F7y^^rtt\ JiSsm3^-Fes^*asM$ 

ti/C^5 0 Jiiami, m2fB«««doi;tJ y JifB^3©|B 
«_hic^-©y-b«SSr*Lfc«^T't>J;v\ ^©^ 
6\ ^-b«iJc*rL*ia-PnffilBtt»c^*Lfc, ±« 



m i v&vmimww- hmu& xxi±mm 2 mmm 
frnvy- hmmzts e>t*-r5 0 
[0019] 1 Mv h/±/vmm<vm&, mmi^ ±m 

- b i6&M*3 i tF_hf3^— mi* 5 y ^ y h 9 v 

£>#s> h^i^ hn^SraAbfct -*-©_kiay- 

[0020] i^#*tt¥W*fHltSB-ei4, #*y 
y-^ • FWy««»tt 
*!Jt^jSj?iT?i)5 0 #«y-*i»§!-m, y- 

it, y^y ^n^rtfflWSiit LTco^ijoitK 

[0 0 2 1] *»«0»2©«Latflia^ii»t¥*fl: 

bn>-£J:iBy-* • v««*^Ji|BS^*8f¥ 
[0 0 2 2] ^(DWli^m^^Xh, 2\fyY/ J ZA> 

iaift©»e-t, 1 t-y h/ir/na«©#^&5 0 2t- 

jy h/ir/vfE'tt©*^, *tiA^B#(^ ±12^ 

±iBy-^ ■ vi-4^mm*^±.mtf-mmm<Dmi 

lEft1H«~-©*y h^l^ ha^aEAfcaicic, ffi^T© 
fsm 1 fettiS« h Wtiftm 2 ffiltfSKlc: * y h 3i V y h 
ii, JifBfgl, m2fB««*IS(-*y h^vy ho^ 

8EA*n*v^*3®«Kfc*-u ;i©f? 3 ©««&?> l 



ti/Ti^5 0 1 try h/ir/i-feti©*^ _hffi-*©y- 

* • yf S^bSA^fc* y Fii/^ F p y© 

_hfBffi^»y-^- Fw^«»tftA 
b^wy hpy©S#Wt©/M<H- 

iMf-^^^mmm. ±iay-*- kw^i 
±iay- h mmm& x u±m?- v mm m-r & * 

^y Fyy^^O^F^l ±13 2 00* j/ b^u 
[0 0 2 3] *3SM-ett, *t&*P#fc, _hfsy-^ • 

y« t ±tay- h mm t v>m kbt^ ©# t a* 
3 y-bws^fc. JiEy^y h?^?^ 

1, m2ia«ffi«©-*ir#friitfttrtt, ffi*fliJ©Ji 
falsi, I2^hi»i^t7p-r^^i 

i-!±jetett.'/vc&-.rE^ l-.ndftti*«©bgi ifc(:±M52y- h 

mtii-Mi-So tit, ±ia^-Y^^riws*, ±iay 

[0 0 2 4] ±flBf-^r^^fife««^ -hSEy-^ 

• FWy««« Jiisy- H6«K*sJ:WJ:e^- bS 

^]<t!c»SBg$ti. t"y i^ft©»©/^y F7> 
^^rtic_htay-^ • fw«o-wii* 
_tiBy-* ■ Kwy«©W 

2 i >9 gSK^n-CV ^ 5 * * y ir/VT w-f \c 

9 y ^ ^SSR * tu-C V » 5 g 1 *s £ fc 2 * 

^^^S^^tuT^^v^l*5i;I>*m2*iilltco V* 

[0 0 2 5] -hfay-^ • KWyfWctfS 

y- K*^©ir^rflT^g|LT^5«^ (^g|y-^« 
norm) , _hway-^ • K^vffi^sy 

- K^ft©ir/vp B 1^*S©*§-£- (^-^-r/v^y ^ K 

(vg) m Ti>mimnmm±.^miy-bnmkm 
y- K^SM^tLfcy^y -fr/v^ 1 @©a#^-ffib 

ifiy^ • FWV«, -htay- H68«KsitF± 
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tvv hXfatizMimmzn, K*r6j©»©y 
y^y b5>-^*yj-ovvT, b^w bp^&a 

y b p ^©aA^T^WftwiifESR 1 , SS 2 fS««* 

^»tu ±iara-i7-K»iii, _hiey-* • k 

Lfc^TO^^!) b7^*y^O^-C©#£&^£ 1 

*fLT+^ffi< «5fc», 1 0 k My bELt©»*& 
[0 0 2 6] itfJfBLfc^-blKi^lg 1-113^- bit 

©fati«*fij^ y-* t*5J;5t±B2o©y-^- 

U ±B«3y-h«ttt3fS©«fffcHlJpu ±EJS 
1 h**feJ:tf/S;fcM:_hlB# 2 ^- h«ffitr, ± 

ib^ 3 b «ffi©TO«ji t m zm&<Dffifc<Dn%-m 

[0 0 2 7] JH*l$fc:, ±ey-^- Kwfv 

fe a a § *x±iai«ffi * «^ « \m& s nr ^ 5 a 

*5rfflV^T_h|By-^ • KW^««fllK§l#ft<. & 

Si^hnySr, b y^vgb*4fcf4F N b 
/vam V ^ T fflSU \c h 5 v > fi-ffi L T S«« tc 5 1 1 ft 

<„ 

[0028] ^(D^wmt^mnmmmtei.vz'DW) 

^isi.nmm^mmm^ti±, ± t xj£mo no 
s m, v ^ 5 / jgfi * if & w-r sot 

iwst^a* b \mmx~h a. 

[0 0 2 9] r©^#3§tt^f£fE«:gB*5J;t^©» 
fWSsTftt, 2 try b/ir/KD»tjA^-t?fi, fcixff 
KM b ^^StfftfcjgB L/c* ^xknoy 

««^6>*5tr5t, -y-bes (mi, S2y-h 
mtl) ^oi/^y^oMcioT, y-x • fw 

i 5 seJf^-e^/v=¥-^>- K0>i»as9 as&nftt* 



5 0 p^*eti^*Sffi©^v^^ft^iitf ^©sr 

»-Cf4Ha«I*^^ K^> yT^afe^LT^Sfc*, « 

«^te^Mr^y km b >*Mffitm&r*, 
;<y m b y^/vufcm^n, 9 *y b^ 

^bDVi^S^ ^©iS»* 

«Fo fc * t . a Rai^^-IMI £8 kiTIM? *:»^ JS: 
tJBgfWfcftXSixS. -#©y-.x- Kw 

vl« b m 1 b «ffi|«©«E£*£ < 1-5 i: * y 

#»a^©H2ff2fi^*^aA$ixTffi»$fL5„ s 

h n y#a:x$ti4^S3 ©WSMt5©t\ r© 

2 f> bff#(^*t)SLfcll#i»^t^iJ^fL5 0 r© 
tt. /<yFI1h^;HItiaLfc*y b^w^ b 

n>-i±, fcirxif 1 x 1 0 _2 ~1 x 1 0 _3 SS©KV^ 

*rm^a#si^aA^ixs 0 ^©fc*. ltvhs 

fc9©##j&fcS«£i93, ^© c H E ?£A7jS;© 1 / 1 

o 4 WTi-ffiMT-ts,, r©^> 1 0 k«iy.±©7i^ 
y b7V^^^^M«ta^pj^t^?), -fttt 

»*3i*W«fty*y-feA« (»t^©/^K*l) *s 

Vi^^^ ftl|Hl©»ff-C»tii*BriBi:* 
So tfilELfc2t'5/b/ / -fe^©#t^^-e}*, 20 

t v m&tHLmai, r©#t^mii^Pn»Lfcfiij© 

y-^ • Kv-f J^WtJPy-^irftSiSKK^WLK 
\y^>W£.^tX\-f^> a r©t^, 2o©y— x • F> 
W >&®(D 5 ^K*ffi«©«a«^©*«i4 tfyf-^y 
Sb*Ki 9 ^*/^«#I^^S*-f , te«J±W©« 

a«it©#*©^»?r 5 tt-c^*/ve#as3efls-t-s. 

[00 301 st 2 try b/-fe/v*ta^.(^ii^^ 
^y b9^*y#igtLTf^ fctx.tim#*a¥® 

^i^fliJi^i, ^2fBe«*(c^BiLT, *©M©^ 

3 ©^*(cjim#^a^^^**v^-W4©«»H 
ti-5o **©m3©«*^^MOS*3t 
© 3 yFc-/H7y-^^i LX®m-%<, r©*3t 

-^©®H(-fiJWLTdo< r -£©SttfcT*Sc^tti 
L^fr*.5. p^-r^/vMwy^yir^^lE 

ai^^u-i? bn^wftA^iiSdtfl^y^y b9 

yv?^y©LirVMiS«)±^ 7 tt<ffiT-r5t, I^fiiL 



303, 7£%m-emAosiim<D=iy hn-^h?^ 

y#:#ft-f 5fc#>, y^y F7y-^?©L|v>HK 
T«tg-ra 0 r^y^y-tr/v-es^y 

;H7 y-y* y » L S v HWtff H: i 5 K^ffi b«SKco_h 
[0 0 3 1] 1 tTy h/ir/VC0*#iX^--t?t4, 2 

r t £ 9 , y 1 - hJttffc titflOOnm 

ft£ ft L # V HWEHEffc 5 fc * f »^B$P^ (4, 
fcixJil o u s£lTb, ft%<D$kmWt%&%-tf~BiW£ 

[0 0 3 2] fcixLtiy-^- KWyffi 

*iriE«JI5rTO u y-^«*fc» K i~f 

TSWJ}-5l<a<o to«h^/H»ft*ii^tl), 

^yy y by- bm.<D^^'j±;utmm<r>^--<u-^3 
>t> *imx°h s fc * , iflpjra** t $ 

[0 0 3 3] 

ait, mi^w«8t«5^#istt7<^ysgco^9s 

H8tH20B-B' BKQvltmmnfrh 

[0034] ^©^JK&tt^ysil-m, 

(£1BJ*I) icPtJlft£ti, y-^H (82#iliR) 05 
£y-*H (&2 fcgjy-^is (^2g«) 
Hft$ix-c^5o it>F»MBLiicti^nf7y 
y^y s i i ^Ltitfy Hsbli 0sg=i!£tL, 

±tTy MgMBL 2Hk^ h byy-y^y S 2 1 £7> 
LTB'JfcTy h*SSBL20Sg^StLTV5 o 4fc, £y 

ffly-^Hs sl nmMisfo, ±y^iMSL2i: 

iryy h F5^^S 2 2 Sr^LTlJy-^iUS S L 

2 0sg^^^rv^5 o 

[0 0 3 5] gJtTy MgSBL 1 tlijy-X^lSSLl 



t©KK, y* y h^y-y^yMi i~mi n (fcti 

ff, n = 6 4) 05M?tJ§iK$tl, IWy FiSBL 2 fc 

gijy— ^is s l 2 town, y^&y h7y^?M2 
M$^fcnf@©7<^y hyyv^y t, 2o©-feyyh 

h 7 y v 5 * y ( S 1 1 t s 1 2 , Xf4, s 2 1 t s 2 
2) tfcit), y*!Jt/V7K^Wt5Wi7n? 
y0S«J&£^5„ 

[0036] ^F^tKtsy^n^y-^^ 

Mil, M21, -co^s-y— h0Sy- KilWL 1 KSgt 

Jtiti^. mmz, y*yf7y^?Mi2, M2 
2, -w&y- h^sy-mwL 2icg#^tu 

^!)h7^^Mln, M2n, h 0Sp* 

-K»WLnKSBll!$nrv^5. !7- K#l*l 

•tvy h h^y-y^y s 1 1, -bmisg i i tct 

<9$IJ»^tL, tk7hh7^7^S21, -ttSftj* 

SG2 Hr,t9*!HW*li5o 

t5tl/7hh7>^^S12, ••■ffilKltSG 1 2 

ti >nij#P£tK -fe-yy b hyy-y^y s 2 2, 

«»SG2 2lr£5*!|«l*n5 < , 

[0 0 3 7] rcD»NORM-tr/VT^y-T?», H 3 K 
^-TX 0 K, MftSSSUBOXStn 9xw^ 

&a,t4 5 to^ h y y^tiEfi$tifcig^ii^« 

[0038] m+ftmmm i soici^^n^ix/c^ 
n^x^is, y*y hyy^xftDrnmrnmbte 

c±tp, *isbj© "y-^ • KKy«" 

yMSBLl, SBL2 SBLfc^fE) 
Wiijy-xUS S L 1 , SSL2 (£AT, SSLti 

ib) aw&istix^z, mvybmsBL&ztmy*- 

xtS S LJiicift^KSr^LTEXbT, #y-KHw 
LI, WL 2 , WL 3 , WL 4 , ••■ (£*T, WLti 

W±*3 £D«*^-77 v Wfe&Ji I SO±tSLT^5„ iutr 
y MIS B L igljy — Xi^S S L tcD^CDn y^/VWCD 

[0 0 3 9] y— KHWLco_hffi*Jj;WliJii{4, ^-yir 

«Ji K i±, gf H-effl tr y MS S B L tit 5 if y h 
=jyyy hBCt, gijy-^iis s L^jg-rsy-xxT 
yyy hsct^s^fig^tiTv^So ^tibw^yy^h 
bc, scd. fctx.ii\ ty h^©y^5 



**6 4flrfcfcKtt&ft-CVV5. *fc, |fegfeS_r:&, 
tfy h=<^y y hBC-htgEtt-rS^tTy MlMBL 

1, MB L 2 , ••• (JJIT, MBLt^fB) i, y-*=r 

y-yy hscJitgsfttrfa^y— ^j6MSLi, msl 

2, ••• (sit, MSLt^ta) &&mz, m^^yy-f 

[0 0 4 0] iroMNORlWWH:, f$i#jii 
JR (ifyri») &J;t/|?2*iHf (y-^H) tfffiMfl: 

-C, ^><yy rf£KS#w^^y^S4S#i$ic&v\ tr 
&S*3itFf-^ K?*- ;Wt6gESf4&gftV\, 

[0 0 4 1] ijft (iJtf y Ml, ijy-^ilft) 

ifJfev^ &moBJ&& u^zf 'n * * PS 
ff©*/Mft«Ft?frofc»&, 8F 2 iciEv^^Kflc/hS 
v^/vffi^T«T't5o Sfcfc, tfy nty-^« 
^B^ft-Oa?), b h7V^^s 1 1X14 

s 2 i jjs*W5©iwfc^p yy Ki^ij-s^jy^ey by 

^ Wft^ tT y HlMB L 1 *fc!4MB L 2 fe« 

'^^Sl 2$fcttS2 2©itt\ |ijy-xH5r±y 
33, KfcSfiiiflKPfcibKtt, ffllfy H»SBL*S±U« 

ijy-^ssL^yyiM- K£3B9ottfc*««M»« 

T^J&U ±f> hi»MBL*iJ;tJ«iy-^it6MSLSr 

yy/vBSRi-rst iv\ 

[0042] 04fc, y^ey Y?w?.$<ny—YJ5fa 
tiiy-^)tlssLt©Mt^4n, 

[0 0 4 3] ^^I^jESWLhKtt, y-h|6»Kl 

o^Lry-ey hy>^y<Dy- mm (y-K« 

WL) ^S^tiT^So y-KIWLB, -jRfc, p 
feJ^y ">y =i^(doped poly-Si) , 3U4doped poly-Si 

KHWL©Ha^\ -Tft^^y-^- KW>-WSi 
(y*-h«) S3, o. 1 
/imHT> ix.(4*8 0 nm~9 0 nmf§ST»fc5 0 

[0044] jfciafcjgfctefcits^- FMi ott. 



5nmH6. OnmCglrtt'ftftSitm, - 
^T*t42. 7nm~3. 5 nmtKS^HTV^S. 
[0 0 4 5] mtmi 2(4, ftiige. 0nm©ift 
i/^y (SixNy ( 0 < x < 1 , 0 < y < 1 ) ) B. 
frhmtfLZhX^Zo rcoSfkJf 1 2te, fctii«)± 
CVD (LP-CVD) K£<9imZn, M<P\C*^V 
Th7y^l><^t^S. I«12 1t 7I/y 

trn,zf-Am. (FPl) »S^f5*#t4^^1-o 

[0 0 4 6] fyyifeliSil 3i4, &fMJg 1 2 i: <0#E 

)?g$tL5o b y y^Jf 1 3 ^HT O (High Temperatu 
re chemical vapor deposited Oxide) fed J; K> ff^fiSc Lfc 
Si0 2 ItLTtiV\ hyy^SIf 1 3 3SCVD-C 
^$^fc«^f±3»«aai^ «t 9 :©F7 y7-«^ 

s„ hyyife»if 1 3»jfj?}±, y-bss (y-m 

WL) /j^©*-/v©ffiASr*3ti(-Pfl±Lrx-y»m 

»m%m».>r>u \--mik%®ztz&i-, mix^-s. on 

[0047] roi^Woy^y by^v^yroisi 
jtKJJVTH:, ST, fflKLfc¥^#:*«SUBt*fL 

m^mmmm i so&^n y^w^^L/c^ 

ffltfy mSBL*J«tl«S|y-^il|SSLi:ft*^ 
[0 0 4 8] ofC, ^SSSUBlty-Hfet 

®mm (rtos) ia*)ioo o°c, 1 o s©M®a 
«fk-yy^>-j« (jj? hAjfiiftiRi i) frj^fig-r 

5 0 offfc, tfhAf&HRl lJiULP-CVDifeJcJ: 
VmVsV^vm (mm 12) Sr, IJIIf^6nm 

ht, fc£&i4, ^nc^y (dcs) try^r 

SrS^-bfc^Srfflv\ 7 3 ot;-eff5. ^ 

3) SrffM-TSo ^»^{bi4, fct^}iH 2 0#H^ 
tpt?JFia«9 5 0°CT4 0^@iStT5» itliCj;^, b 

7 y y° U"*^ (Sfl: v- y ^ vjgrog^«r*» & <n^*;\>3? 

—m &2. o e vskT<nn^<Dm^^v r byyy 
«i~2Xl0 13 /cm 2 (omsLti&m $ ns. * 
fc, s-ftJK i2#in miliar Lf»Bfefn^ y = (by 

yife«)gl3) ^1. 5nmJfM$tL, rcOfiJ^T* 
©^USa?^«'> L, Sfljg 1 2 ©SifclgJPtfS 6 n m t 
ft5„ 

[0049] y-b«s (y-KHwD t?£&mmm 
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HSBLdoitKgi]y-^^S SL_hi^, Ify 
&WLt\£^ If y h 1MB L 33 4 TJf^ V -*$jlM S L £?f£ 

[0 0 5 0] oflc, i©4 5ft«/&co^»Stt^y 

5(4, ##jA^B#(D^-rT^lS^fr^^-t-0SSEI, El 
6HcBB^WL.^p©>'WT^SS*#*r^'f-lHlKH, El 7 

fc, El8i4#^^ft#£^-f|f^-|SrffiEk 0 9f±iB3c 

[oo5i] mz&z-mz^ m 5 t^-r 4 5 stR? 
- kuwl 1 }c@t^(oesj±, ov&mu-t 

60 MifyFiMBLl, W±y-xiMSLl 
3$Z.Vm$lB. SG11, SG12 Kffife(D]EmB. tc t 
X.if-5. OVtBttPtS. Sfc, 
2~WLni£j5T/t©«t&^«lt«J±, fciMOV^r 
BWPU *3KR±try M&MBL2, #M±y-Xi| 
MSL2#54t>*»£ (ti^iW) (C0V^^Pi-'5„ 
COtt, MHSG2 1, SG2 2£, €MWffV cc 

-e«»1-5o £ftfcj:0, Mill try Hsbl i*sj; 
B'Jtfy MSsbl 2*jJ;t^aS ; iBiJy— ^*ls S L 2iC 

0 v^ea$tb5„ 

[0 0 5 2] CCO*t^^T, #f i^Wtftt©;** 

y F5y^?Mi licfcvvr, M7-MWL1I: 
fW»SftfcjE«EEfc.fc»), B'Jlfy hitftSBLlfcitflM 

y-^is s l 1 j4t P i«f«©iB»^ 

Soffit ft 5 , 31^/^-/^ KcDftas 15 ft 
5 o r-ott^^KMh ^/HSj* 1- 4 «5 ^tf«y L 

T^L/tK^/P^-S# (*y h^W l-ny) 

znwmm w^tyct^) ^iwuft^f^ifs 

[0 0 5 3] ffllfyhi»SBLl£ft-rpS^*Gttfl9« 

^6>©siSraEA, B'jy-^iHssLisrft-t-pSi^ie* 

^lOOnmKTig^f-ft, El 8 (r^f 4 5 



*8f#a©##ffirt-c, s b LMfr h ftAis* i 

4 at, SSLW^6.com#aA«*l 4b*f*T?^ 
* hn^ftASftSo 

[0054] -75, ^^Py^rtro^iR^ty Fy 
y^^Mi2, --en, f-hiy-^SfeitFW 
^t(DWtc5 v Li>*n&&**frt3fo\ -fdiwy'D 

y^rt©a^*y F7y^^M2 1, M2 2, •■• 
■Ctt, h i y * fc}4 K V4 -y t (omic 0 V £ fc 

[0055] a^»a#Dpayj 

lRli:ttA*l«a^Jiff-Srt-5fc», «*»CHE£Ayj 
9®WwtKA^^i«v\ 4fc, ^-r+Afltttt* 

ifctfl 0;i s£lTi«i!) I*fr^±ffi<ft5 0 
[0 0 5 6] £t±«)»#ii*»ff-Ctt, »t3&*fti-'< 

(4, ^t©yc y 9 SrSK U 7- KUWL 1 (CjlftS 

m. -tie ufca as»*©bs:*k ± o r if y h s ^ fc 9 

^5A^-SM^tfJSVMC/jN$ < ft 9 s ^©CHEftA* 
*Cttl/Vb (B) eftT'&ofc-ffiM?li#t^^BT 
Hgftir/V»^, ^Wt8-Ci41drn/M h (kB) £Jl 
it^i^t<ft5 0 

[0 0 5 7] ^ffiLT*(4, ^-vl^fflLS:S*tt 
5o El6lC^i-i5iC, ±t*>7MMBLl, MB LI 
2, -?riftLf;ttlt\ ^y-^»[cg)fS©A«J±, 
fci *.t£- 1 . 0 V^»t5„ 4fc, *S1RI7- 
WL 2, WL3, •■■(rj5|f£»KyfffiL*Lhmj±, fcii 
ifov^TOL, ie'5-HMBLl, MB L 2 , £4: 
tfSfe (n^^W) ^TcD 
SiRjlSGll, SG21, SG12, SG2 2^SH 
aEV cc T^»-rS„ r.<D«^-C\ fc^ttlL>Ff*cDi7- 

KJftWL 1 fcgf J£©»*ffl mSJI, fc t xJ4- 
2. OV^PPiP-TSo rtltiO, 7-FIWL1CS 
MiStlfr*^ y h7>^?Ml 1, M2 1, 

»a¥Sic«^^^^^^r^^ftv^^li*^ffiy)y^y h 
5y^^ !4^ *fls&j&j& * n, t «^ 
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■r^mmztift^ -tur, y^ey h?^^^ 

[0 0 5 8] ^Sf4, ^-r^/V-^ffi^b, FNh^JJ 
tic X Vft?o fct iliffiafgliffiS^fcti 1 

»WL1, WL 2 , -|:-5V, ^TCO^tf y M|MB 
LI, MBL 2, 4tffl±y-^|MSLl, MS L 2 
*5<fcU«« (n^x^W) t5V^Mt5. ^©fc 
itOlKfSG 1 1, SG21, SGI 2, SG 

2 2^micsjiv cc -ef*#-r5, 

[0 0 5 9] B9K*t«fc5fcU 

10ms , fc*©E& b 

i 5 *-/vaA?H*B*m«oAfflffi 10 0ms KJfc^ l #t 

m_hafe#$tbfc 0 *fc, «3f5»*-/V)iAfiJ;5?B*T* 

[0 0 6 0] *l*»MRfcff0^-hftaS9 Onrng 

ttlPJSHSo SX-kkV, y-H#9 0nm®MON 
OSF7^^, tt^MlOM^^ 

[0061] ?M*«ffi»^^y h?y^ 

Kvtff-i. o v t-o^Mt © 1 7 y - ^ 

«M£i4, »lnAi/h^>ofc 0 iWJ^-cOSg^ffiL 

nm&i on A^±T-&5fcfe, ^s^-fe/KORBE^w 

©MONOSS^^y h^v^^icaai^TK^Wi,!* 
fc„ Sfc, y-KxV^^-y'#tt^ff«L7t^ 3X 

io 8 s&.^mmmm^xhm^ta^^mxh^-t 

[0 0 6 2] x-^#tmx.0fct4, ^y7h7f/ 
#l*«WI;£:h/t^ 3 1 X 1 0 6 0£«£-r 

5:tWofc 0 *fc, x-^«»#ttf4, 1X10 
e 0©x'-^«t»x.fJj-?8 5t, 1 0¥Sr«MUfc D 
£Lh±<9, (-S9 0 nm©MONOSM» 



^ey h7V^^i:LT+^*i|ttt^#£>ttTV^r.t 

[0 0 6 3] jgl HJSJgjBfc^&S^IWStt;* ^ y SET' 

y bn>-fijfsK:.fc.5»fr&#£fT 5 fc&&A«J*^CH 
EftAitbKUT2~3*3fe»^ti, i«S»tjA^^p]- 

tSttlci 9ffi**ff 5fcft. *-/M£AM*t-J;3$6 

[0 0 6 4] % 2 

5 »t3A^B# 
K tf y h J; t>VS fc !4 y - * H £ril^-f 5 £ t J; 
19 1 in? 2 tfy h/-fe/KO#*a*ftfr5»&-K:BB'f- 

5o m2HJS^si(-#?)7F#*tty^ysBtt, y^ey 
t^rw i tf*^ sie^as 1 nifi^ffi t mmx 

& 5 > *il»Jfil^^T fcK 1 ~H 4 TjSBffi S JxS 0 
fc£U *5Ufe^jBt33V^Ttt. E4(c^-r«jgciy^ 

y h7^v^y»y*-)^\ i?i*»ffiw«^j;i9 

0. 2 5nm£(T, fctiliO. 18nmX*fo 
So Sjfc, g]5~gl7©/Mr^*frSr*i-|ll , t>, Tta 

[0 0 6 5] El 1 0 tr, #3life^j£fc#5MONO Sffl 
y^ey h?^^ \z#^x, ny-*i»s s L4Wfc# 
*a*fcfrofc**&^i\ 0 5roy^y h?y^? 
Ml 1 ir##3i^^fT5*-a-> ftiJWHSGl l&fcfc*. 

Sllt*yh*7S45, I©/V7^*#B8l5i 

^ct-T5„ ^©is*. y^y F?y^?Mi i^s 
«$*tfc»Jtrs> Mis bl 1 ^tawi^B-y-f 

*0«tt!»Ji#-r5fc»iJK'y HSBL 

1 1 bmffi mwL 1 ) towK^ts 
mm&mo£tim\ »jy-^i»s slum 
y- fHwl 1 tomtH:, HfjtaLfci5ti lveflE 

1 0 ©lyy-^iss s l 1 (|g 1 tatiffi*) 1- 

hn^SEA^ix, r©Hlfatt««[^Bf^l^#$ 

[0 0 6 6] BlfcTy MIS B L lfilJCDH*^«t 

a^ftff^fcvifre-H:, -fe^ h h7^^S 1 114 
^-v^-tir, SiJWHSG 1 2»M9IW w-</KcL 
Tpft^/H©tl/^ b h7>^^S 1 2^7Jy h 
^-y$-tir, ^tb(<:<t?)B'iy-^^ISSLl?r7n-7"^ 

yyyimt-tz> 0 rwa^ y-b^&if 1 o©»jtr 

^tSBLlIfflSi (^21S«««) tattle/* 

A^ti, ^<Dm2mmmmcmpjrmcuFftsti%o mi 
iic m, ^2ta«*«(asi^(ix-y^»t^A.f£ 
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#ji©y^y hyyi?x?&7frt. mi, m2mmm 
#ft l , r tiiz x 9 2 ir y h 9 a>mmc ma £ ax 

5„ 

[0 0 6 7] K&tti L-T?(i, K^tB L*tffc©SiKfs&s#B 

mbl ldoir/tti^y-^HMS l ico«j±) com* 
"C> iy-^iMSL i«Bijn«E?Sr-i. 5vkwm. 

U y~M%, i-*fc>*>lijtfy «SBL HW0JS&21E 

s s l i m©js i mnmmnf-z zmz-m-tt # 

tt, ±tfyM|MBLl^t)E> 5 
ViU ±y-^lMS L l £il5^Sl±, feiiliii 

mi, ^2fatt**©fprix»^x-^^iS^(±ii-^^ 

Hr/v^flBftLfcl^, KWV1E-1. 0VT% 

b *EE*i±y- h s^s o . 2 u momft t mm- 

t*S 0 iHSfi, *lSESft^iif:iai#-C-*)5o 

[0068] m 2 safej^ffiTti, m i «w^ffi i R««ci 

;v^[6]11*ffi©m l , IS 2 lE«ft*{C*i:(C 2 tf yh© 
y b/-fe/VfB'»cOMONOST'(4, tf*©MO Sflfag© 

7r-f^**ifl:1-5^fctJ;5, y-hfitto. in 

m 4 fc ft* ftfit T * b ^ pjfg -c 5 „ 

[0069] ms-memrnxm^ mi, m2 
[0070] m^mm&m 

mi 2(4, mzmm&M\mz>ftWiv~*'moRm.<n 
^#Btt¥#fry ^ v »y ^ y w w ©«««fiSc£- 

[0071] rco^#istty^ysgT'», NOR^y 
y -fe/vr i^r ©#y * y -fe^sy ^ y b7>-^?i 

ffl-?#fi££;h/T^5„ H 1 2 fc^rfi 5 fc, y^P hy 
y-^^Ml 1~M2 2W^(c|aBS^ 
5 y it* 9 M # y - Hfc, tr y Mfcj8 ± t^iffl V 



a-rsy^y f^^^mi l&it^Mi 2©#hw 

-O-tftfy H»BL 1 KSSRSft, #y-^^y-^^ 
SLll!lSBlt$*T,rV>5. t'ybMCigf 

2>y^ey hyy> ? ^yM2 i3o±iflM2 2©£-KW>' 
2^gsi£^T^5 0 sfc, y-K^^itBS-rsy^ 

'J h7y^^Ml 1 tM2 1 <D^ff~ YftV— KUW 

LiKSBRS*!,, y-K^^tcRg-rsy^y 

Yyy-yy,9Ml 2 tM2 2 to^g-y— h^y-KfWL 

[0072] H 1 3 13 HJfi^m^SISidJN O R 

1 3 ©A- A' H^ftofc»ffiW^t£fcA*@^fc 

[0 0 7 3] r»»NORMy^y ir/VTW-rr'ti, 
HI 4l^-ri5tC. nIMMfiSUB (ny^/V 

isoii, H l 3 {r^-f i 5 (012(0 

1, WL2, WL3, WL 4 , •■■tfS**MRKeiit3*l/T 

irk, mm, hy7mmtPbit&r-Yiimm±.K 

[0 0 7 4] #*^^MSJi I S OCOWPBrtcOtlSjffl 
14, *©*t 4*17- Fulfil (112©«^) (C{4» 

^^fm^ws t FwyWfWDtt, ^©yct$ 

i EH©tf 6, o § |d P L-r ^ 9 G&kammm ff»A 
[0075] y-KH©_k^it>MtiJlf}4, teSS-cS 

t3tLT^S„ "t-^fc>*,, y-KUWLl, WL2, -© 
t7tyh»M, ^©T©y-h«ffi (y-K«) *5 

± w-f k v * ~^mm t ± *» , # y - KM 

£-=*yyy ^^^:-/^*lB^s^^rv^5 0 
[0 0 7 6] y-^«fffiis s fes KW'f 
«*Dt-(Baftsj:5t, @B^^yyyh*-/v 
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$ftTV>3 0 ^tlb=<yyy FBC, SC©«T'lt 

^^-v-^ffM-rSo ^©t§\ yy\x b/^-y^a 

©i/-^ h/<?~- t LXUi?x h^y — yJM 

9, 2iio3y?^hBc, sammKwm&ti 

5. 

[0 0 7 7] l/TL/iV«it3y?^ bj!H©[H]g|5 

as«fcii4:h/t^5 0 r©i|feigdK±S\ K>Fa^^ 
hBC_hliS«t5ty hiBLl, B L 2 , y 
-^ny^y hSC_h{^*-fSy-^l|SL 1, -ffi 

[0 0 7 8] r®»NORlt;V71/'fli 1 ^©tfy 

^^5„ yyy h *-/K0jfM-Cii, 7— K 

*S Sfci4 y=Ptt*«*DO*Wii*s*&-K»ja 

yyy hsc©^f&}4, :©sei^3y^^i<*-^ 

mx % © tr y h ^©-iM xas & & g BS-g- =■ y * ? 
F*-;nf)|||i±!)*i!)^, *©#, 3^ni 

[0 0 7 9] \fv Y=i>?2 hBCSfcljy-^ay? 

yyhscy t-> h,«ty-x»s^-itJi© 

if ft r i , #S ^^i^/nt^ 
ISj?-ro^/hi»*SFTffTofc»e-, 8F 2 fcifiv^flffc/h 

[0 0 8 0] f3HIfIt#5MONOSl^^!J h 

sy-ey h7^^m y^«w«st py 
-f >jfm®m®D t<Dttm%fa (^^/^lan tv- 

K«EWLOB«*lfil^ESi-S. bfdiot, y*-b* 



[0 0 8 1] ici?^©^*!) h7y^^©S 
jglc&wrtfu y— *t PW yt#5^*fii{StfW£s, 

»T-#«fi«Jl iso, y*- M&ftM l o j3±tf^- h 
««©/£fli t api^Hto fc«ic , jfM bfc/^ 9 - y t 

«i*d£, y^y&A&a-^ffM-f So 

[0 0 8 2] $^T, El 1 4»y^y ir/kTyyffijgi: 

y^?b*-;«U Sal^y^^F*-;Hc 
J;t)SWi-5y-^S3J:'0«K^y^*fi«b««s, D_h 
ict'y hayyy hBc^wy-^ay?^ bsc^ 
ffM1"5o *©£, ^ib^yyy bfflffl^sr^&JI 

■caftan, sp^iifeas-httry btoit/y-^n^ 

ffM Lfc«, iK^ioS CTtT 5 S MttliUl £t> Ltz _hJl 
Ei»©^*5 i t>^-/<- a*-hf&mt'*v m a X® 

[0 0 8 3] Hi, I5 2^l»JfiT*ii:, giJtVMtSB 

L^itKiijy-xUs sun-try* h hyyv^y 
lt hyy^^ycoy-x • Ky^y^*e^*ttfiS 

£|SBL&J;u<lijy-*i|gssL(£fEiiLfc*J±£\ tr 

x <o, mi, m2mmmmtmmtm^ i->a:tj*»»t 

[oo8 4] **3, *i»i©fiat, y-x« 
*3 ± a*/* i± tr 7hi^ii mmmm t mm^ lt^ 

*^a^M*^^«^L, 3 2-1 2 sfficoy^y-ir 

^y */ve»t-gsK£tffc«3--et>, m, ^2*» 

[0 0 8 5] |g 4 Xfe^tB 

n 4 mmnmtt, ±ta ufc^ 3 *»^©y ^ y ir/vr 

ff y - ^iRSrffl v ^fclSilN ORly^y ir;vr y-f cdis 

[0 0 8 6] r©NORft/U7Wm El^-S-fen 

<y^u(Dmmm^<D h i/yftfeSLocos/it* 
^^B*6«W i soasafMBK-etry hfifa (Bis© 
«e*isi) te*$*LTv^5 0 *^if^»Ji i soi-ts 

ffESebT, f FiWLm-2 , WLm-1 , WLm , 

WLm+i astHBHHcBllitLTv^. r«y-K«5t 

!4, «ra©susjg«i:isi«fc, xh^mm, mm, 
[oo8 7] &mttimmm<DWimftc>mwimmz.33 
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*«siFKy«««Dii, 

k^"[b] tft*^#»&«si so© 

M«©*-t?&££;H, iff h#fflfcfcy-KililWIH©* 

[0088] G-v-mofimn* v<y*~/mm 
M^m-T^tmr\ y-^w««stFn , y^F 

/I'ty-^ISifflOay^^ h 2 S^Hr/V 

777^y3y^ Steffi Lfcas&J&fcS 

IS^fcfty-y^S^fflco^^y 

s t FK v*ffi&«*fcD<©ffiifflir*f-U 

[0 0 8 9] *©±T?try h*|Rl^Ei»S^TV^5y- 
y>||SLn-l, S Ln , SLn+1 (i^T, SLi^lS) 
ft, K ^ ^*«4Ml«D & 

i so±fcy-^5F«*«Ks±K:jeffU-cE*Sii^ 

LJiKtt, JB2 0jmHMHtfcfrLTlfy HBLn-1 
, B Ln , BLn+1 («T> BLi*S) #*IHIfin? 

T« ®# fw y^*^««D^aM£ti-o^„ 
[0 0 9 0] r©±5*#^»-fe/w>-^->-cfi, ±|B 
Lfc i 5 y-***e&ws s t >^vmffl$ 

yyyh*-A^\ 2ScDir/vyT7-f ygf*-« 

[0091] msmnmm 

6 ft, {gfflgflfiNORfficoy^-U-fe/VT W*^Sr*-r 



[0 0 9 2] r©yt3t;P7H't*lt gl 1 2 ©J; 5 

fcy-*l*;9s#*$*vt:l8e>l\ #»fli$;h,-^3. r 
$ frfc y-y,HftB 9 (D y * y i?/v£ft# 

* !> ir/VT "Cft, If y h ©BUtt^T " tf y h 
IT t*-r5„ F8BL 1-BL3I1 g| 1 7 

(BJbTy MSBL1, SBL2, •■■) fc, gl^LftV^ 
t'yh^? hft^U-C^K-y HSBL1, SB 
L2, -fcg8K$ilfc^^/l«i» (if>FiMBL 

i, mb l 2 , ■-) t^£>ft3„ :©^*!)WW 
»/^-ytii, 3frHMi*6gJi i so^/^, * 

try MtBL 1 iBL3£, H^LftV^tTy hay?^ 

[0093] ^nasgflg-m. ssi, i2 mimm-em 

hfy MIS BLfeit^IiJy-^HS S LtfeiLfctE 

Sr, £try MlMBL^oi^y-^Hs LtcEtTOP 

#F7^^ ic&ft s m^coaA^co § ix*ft* i $ 

itSNORMT'ft, y-^i»!js#ilfl;SnTV^5fcft, - 

*Mz:, y-K^ft^pgLfcy^y h 
»*a**sfH«fcJteSo u*»u JRi*«Uf£«g; 

JAN O RS£»B Lfc#a-, y-*« t F w 

*» fe «#£A L T X ± # ft L # V ^WESE-f t i: ft 5 

[0 0 9 4] II 6 jSSjfflgffi 
?B6^Jf!L0lift, V^^FGMtCfcttSH i C Rit 

ISI«o, #ii.y-x||NORM©^ff|gtt^^ySB}- 

ii-rs. sisft, m6mmMm\c%fr&y*yiz/vT 
i-l <DW&¥^mx'h&o ftfc\ y^ey -feA-rwr »[hI 
?S0ft, ^ 5 ^jfejgflB t pi«-e& •? is i e^ig^^ti 

5. 

[0095] ro^pwwttt, g|i8©i5 
id, y-F*-[Rji-P^i-5 2o©^^y h5^**w 
ty-^» (^y-y,||Ms L*5it>*iijy-x«s s 

L) ^*Mi^ft6tbT^5 0 LftiSot, 

MUI I SOft, mm (lltry FiSBLn, S B L n + 

l»±t«My-^«lS S L) 3*r*i:(c|gftblxTV^ 

nu^ffi t jt 5 1 m*&mmm isom<, 
[0096] *^K^^r-ft, mi, ^2 nwmvm 

tr y hits BLjoiWgiiy— y.^s s Ltcfsiitbfcaji 
Sr, ilTy FiMBL*3J:t?iy^SSLCStM 
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i-3 0 ztuzzv, mi, m2mw.Bntmmtmft, 
# b 7 9 \z3$ttz>m$s<DmAm<D$tiijnm 1 ^ 
MSiNORi t nm y-^M t k w >i»M^ 

[0 0 9 7] ^2|lifiJg*J;0Sfc2K'3' h/-fe 

[0098] m7mmjfm 

y-^iNORlc^tt^*!) dH-t-3, Ell 9 

©sas&ifcfcu fosv^tiisi 1 2 tcafjsra 

i>^9 ©«it£ltrffil K i 9 ^-r „ 

[0 0 9 9] 0 2 Ot^fy^y h 9 V ^£© 
Hit &ft«ga§ Sr^Ti- 5 h - M *y V «S S B 

L i HlJ©^- Mfi&Ig 1 Oa t, fflltTy MSBL i + 

lW©^-b«a»BI 1 0 b iA>fe«^S^T^5o 

-naBtmtioa, i o btt, ^^t^tti©** 

©y- hftftKi 4ft«^?SHIttl!:^(tsnrv^. 

ray- ioa, iob tn^n**, ik i mmm 

tKtefcttay-hil&ftJgli 0 fc|HI«©iH(!3S*Wi-5. 

^-h»»JflOatt, TS^feHWi^ tfh 

j^ummi i a, mmi 2 a , F^wi3aA> 

6>#fi8$*L-C^S„ ISIfiSt, y-I'MIlObli, T 
S^PjIW^ sJ? h AitftiaK 1 1 b , iftRl2b, hj/ 
y°f6»Sl 3 b^P>fif^£tiT^5 0 JJ?hA«5»gti 1 
a, lib, I«12a, 12b, hy7T|6fi«13 
a, 1 3 b-WejU*, fElH16^j»{c*3lt5jJ?hA*6 

wn, ^ftjg 12, h y^mmm 1 3 t ^«©« 

[0100] ^ ~ x\ v— vmrnm 1 0 b ^mm 1 2 
b -jr 1 tatt^R 1 " , y- h« 

&II 1 0 a (Dmm 1 2 a £ fc L-fctWcfc 2 12 
f«R2" , y-h*68kl®3|5^ '13(D«R3" 

y 7°) ©#*« 1 IH««*R 1 *5 J; tf£ 2 EKffl 
*R2) ^P^^St^tK ^©P B 1©i»* (fg3©« 
*R3) ^^-^©Ife&If^^^S,, r©fc&, 
^St^fc2o©^yH*£r#-f h 9 

^02o©^*Uf«Hl«$^ y^y Yy> 

[0 10 1] ^©ffig©m£U4a*fc3o ■?:©— ofi. 



^u^ffimssi^-e&sy^y ^y^^ 

©iS/M^ L^VMiSJEEtf 5 — £4MOSS©3yhn- 
/H^7V^^I;i!)f^/WON/OFF ^Sffl#PT' 

IrJ \zffik L ft V ^ © T'ftStt fc«*L 5 £ * § ft#J£-? S> 
5„ 

[0102] ffiSroy- M6« l o a , l o b m<o? 

- vmmm 1 4 !4, t a.nc wmic «t «) wmvtcm 

ftfjayftj^*!), Poffi©y-hB§HKW&ffiJM2 ! 

[0103] h»i&jie«¥ig©a*S)5^*s 

*)|^*-r5o rtL^i>9, y-M6SI10a, 10b 
^r B TOir^«f LT^*Jx5„ ^Bit^ft^y =>JK 

Srfr5 0 ^Lt, ^- MfeSJf 1 0 a, 1 0 b ±.<D$iB. 

m&te&ziv. ?-hmmmi o a, iobM^-h 

Ife^JI 1 4 T'ffli o fcg^-T?^ j/ y 9 %W it-T 5 
t, aK^-b«aW(IJt«sSriM-5. J5C33, icons' 

iilOa, lObiCfftCxyfy^h^ 

/c i: ^fi^b^ y 3 < mm lx t j: v \ * ©a 

Ht, ^lH»^SIi^)«lrt-C7-KI|WLC0^XS 

[0 104]ofC, J: 5 

©il)m-ov^T, 7-K*SlWLl(!:S8ttSnfc*»©^ 

^ey h?^^Mi i, M21, -sr^ii^taK-rSo 

112 1 (A) t±, #t^^©/MT^^*#Sr^-T 
12 1 (B) i±#t^ft#£^-f»^Brffi 
112 2 (A) , (B) i±^mbB#©^-fT^^S 
*^%^T0SSH, 12 3 (A) \m3sm<D'UTXK 

&&ft&*i-®&m, 02 3 (b) 
mmmxh^o 

[0105] #t3A*i4, |^I-!7- KH (i^tit W 
LI) til*S^*y-fe/Vt*fU^JH:-«l ^^5. 

12 1 ir*-r<£5i-, ^^y F^y^^fflii, ^2 
mmmmRi, R2©if^&ic*t^^T5^^j;o 

T> BJtf y M|S B L 1 , SBL2, -*i iU«S|y— ^. 

Issli, ssl2, ■■•©SffiOT©^:^/^^— 
9mi i ©siiHtsmicR i h ^^y h7^« 

2 1 ©$l, $2flBttff*Rl, R2iE*-7bxk^ 
bn^A^fT^rttL, tftt^Utilfy hid 
SBL1, SBL2tgjy— ^SSL2(C, gf€©A 
«EE, fctx.tl-5VgSolJI^MBf5 0 



^HS S L 1 \tir—-f>b U ig^n-r-fyfft 
«li:-r5 0 M!7-K1WL 1 i^)5Jf^»EmjE, 

i *.tf 6 V U ffi»#3lK!7- FHWL 2 ~W 
LnidjfrS©»£iA^«ltmffi, fcfcfctfOVfcfWiq 

u xts (n^^w) tovtBiip-ra. 

[0 10 6] £©#t&#*#T, • t^Stlfi 1 ©* 
SCCD^y h-yyv^yfdfcVvT, M7-KIWL1 
icH]im$nfcE«£Efc±9, FJf€«A«iE (-5V) ■» 
vmZfttMVy MIS B L 1 , S B L 2&£xmy- 

*ns s l 2 ztei- P m^mmmm<Dmmm^^zvi 

^©fe*, Si, f2*iili^i4gi 
}d£9, #y haw hPl'i&SSW^, L^kftSld 

©lit*, ^^5 h7 J'S?* y L-^V MKgJOS, iB*^ 
©Vthe =-2. 5V~-2. 3Vi^S / >Lt > 

i&wfcH8©vth P (s-o. 5v) mawk-t-a. 

[0 10 7] #51WT»^^y F7>-^^M1 

2, 22, -r*n, y-hty-^sfcfiKW^t© 

[0 10 8] rCD»tii**i£T-{4, ^©SfMJPji* 

a.£!)*ffi©aA3»*;W\ Sfc, ^-v^gmBg 

1 On s£lTbftM£<9 imSk±M<t£S. r.© 
•tjX^Tii, fflty Mis B L l fcfc-fp!PF#MWI 
«tf=>6>©«ffiSEA, »jy-^i»s s L 1 

fc>*>, *H««m±, «^SrttAt?f 5««^l|B 
tt««R 1 *fcttt&2lE«««R 2 (dpg£$;fx3fcft, 

[0 10 9] $6. Id, IW|SBL, ssL^©fp*pfl;m 

i,?- K»*at*)Trfs«it© i moth 

fK*^^f?M/)5T-t5o ^©IS, iifBLfc&Aa 
*©&»id i o T t- jy h a fc ^ ©» 1 5i*««*MffiSv ^ 

(b) n&Th^fc-mmmz&^mte^^mK 
*mm&m-?\*i*vs<y( y (kB) ^jit^gicA^ 

[0 110] I^fiiLftt, ^-^«5*WLS:S*t-r 
5„ fg 2 E*ffi*R 2 © tT y h £fS*tfJ-?1§£\ 0 2 2 

(A) ld*-T£5Sd, glJtV HSBL 1, SBL2, 
•■•l:ISoFi"fylff, fctx.fi-1. 



U gijy-^HssLi, SSL 2, •■•SoitKSSiCO 
VSrM-TSo Sfc. #W!7-K#WL2, WL 3 , 

■ • • t3fs©«i*ffi ussjl«ee, fc fc « o v ^mw-r 

So rftteitK 7-FSWLltgl^fcy^P F 
7^^M2 1, •■■©S2|B'K|B*R2^*t^^ 

ffi©»£\ ^©y^ey F7^?M2iMyu R 
^ffl LiSii I R f>m<D£ 5 ic^TIiJfi/ Mlitfftfsg 

. S2fB««*R2^#tjA^t»tBTy c CV^ 

fcffltrs' mis bl 2m<vmi±mk$:, m^v^±> 

^7y^T?«fiL-cH*fflt. S i SJttftMER i ©If 
^ffiUi, Kf-f^SEE-l. 5 V£±fBfciij£y7[«j(d 

[0 111] fcr6T\ ft^;vf«tMOSSny 

ytmrm, m^^mic^u^ ]- n >-©aA^iipjic 

frfrfty * y h7V-^^ © l f v^WEE#*£ < ffiT 

■fat, if^tbLB#©m«fi^iit»o<±, ««M»t> 

[0112] *s«e»«ioJ:5Jc^+^>t»*« (S3 
©^*R3) KMOS h5^^^as»/RSnfc*3fiT? 

^ffi*EVth(MOS) dS, fcbZ-\i-Q. 5V 0. 7 

vafiic^&ta^ft-o^o r©fcfe, y^ey F7V 

y id iiiW 1 & $ tit v ^ 5 t , ©^# 
y © L # V ^SffiijSAt < 1ST Lfjfc^W um«E*s*B * L 

[0113] mnii, mi, m2mmnmt\sim, ^-r 
tvv^ffi, fn f ^ y >-y*fct4iffg h y y y^r 

5 o h ^ y y^Mt^p v y 

fct^if02 3 (a) Km-rXol^ ^r©y- 
KIwli, WL2, -}d-5V, ±x<nm^v Mis 
bli, sbl2, ^troijy— yLjjgS SL 1, s 
s L 2 , -*3itFS« (py^yvw) {dSV^TOp-T 

[0 114] mtdii?, El 2 3 (B) td^-rj;5ld, 
m#^a#S(df*» $ fix V ^c«T^£SffliJ I § ft^ 

§1 10ms , 

ffi*©E« h v*/i»id «t 5 *-/vftA?M*B$ff ©A 
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ami o omsia£^iffisi±.&w£h±„ 

[0 115] £iLt©#t&#, t«*fflU3«fctfiB*©;*- 
*5 «t ut y - KxV * * - zf«m t H L T , 7 s - ^ # t ft 

x.ixio 6 ni«±, f-^fiwas io^ y - KtV 

fc, 1 x l o 6 HKBt*-**^*. 

m-et8 5°C, 1 O^lMLt ft3b\ **5t©2lf 
2/ b/-fe;V|S'B«MONOS-e}i, ^©MOSffiit© 

m * fc fi * tiSX T * -e WBft ifi "im -v h 3 o 

[0116] msmmmm 

[0117] i2 4it is mMBMimz* * y -t^ 
r w ©#^Sr^-riHiisig-T?S)5 0 ro^y-tr/vr 
Wli, S*Wti4, *5 3aS^«8tlBHil«)iR«»JftN 

oRSro^^y-fe/L-ru-r-efeSo fc/cu r©^y 

tfyb^Cl^S^^U h7y^?Mll, Ml 

2 , -©-75© y h x2~-/v>f~ v ^mm-rmm 
mw»cli b, b^tafts^ 

y h7^^M2 1, M2 2, -(D—jj(D=i> hn- 
/V^- h ^*«^-f-5M«^C L 2 a , ffi77»^ V h 
h &*«St5ffl«C L 2 b , -dSgaJt 
^Ti^5 0 #ftiij««(4, !7-mttt»il!:fli!]#p**i 

[0 1 18] 0 2 4fc*5VvCB:, ^flaWta^**/^ 

[0 1 1 9] a 2 5(c %8mmmicmz> uw*. 
1, iftii2, hv^mmi 3frbt£Z>¥-vmm 

[0 12 0] T^y h9^v ? X^O^^^/V-*'[Pj 



Wfl!l©9Jfc*2/ MSSBLi, SBLi+l Jit, 3 y b 
n-;vb7^?©^- hH&mm 1 6 aTWlM^tlT 
^5. *©^-Hft«Kl 6 a Jit, ^ha-;^ 

-bSffil 5 i: ©Iffltt, ^^-fiftll 6 bti!9*6 

[0121] rco^^ey -tr;v©JfMT-«, t ^ 
-bMl 0 bf- blffi l 5 tfta^us^ffit 
MLfct, y-bWl©^-^^^;:, y-b 
KIl oSriH^bHajJcJPXi-So oft, z<D'<fi 
->Z?-hmmmi 6 a-e«5» *^<~ iJ-*6SHKi6 
b^^-Mfe&lil 6 a J;i9ff<1-5#^», SfefcR 

<9 , bme©«ffiMt^--y-ife»l l 6 

[0 12 2] r©i 5 tLT^j££tLfc bS^v^© 
liufBLfcffi©^Jfe^fifc^«t-<- 
^•t&^fcfrSo 'Mr*&#f4, «#tttlS7SJfe 

fcoTVSfcft, J^y h^y-^^OJBllBtWHttR 

1, »2C«iWjtR2{j:»tj&*Srfi 1 5*»5*»H:, ^ 
h n — b 7 ^»ay|-n — h c G<DW£ 
\Zt.9im-t&. 1"ftt>*>, f'yUBLl, B L 2 , 
-Ht^T-5VO*ESrPPJpLr*st, •t^^rfi 1 ? 
^ijCO =3 >- bn-;vy- h C G©*gfje©jE«ff, fctx. 

tf6V^Ut5, ntbt J; *9 . r©E*HTOP©3^ 

at h n >i )&5 0 n © p M^»IM«fflT?|S^ Lfc 

h7^^LtV*t£EiJ5, tI*TO©Vthe =- 

2. 5V~-2. 3V^?,«'>LT, •t^^ffiWV 

thp (s-o. 5v) t^ft-r5o 

[0 12 3] -77, #tjZ : *trtTV^/t<ftVMllJ©3>'b 

Bttp-fSo r©^>'bP-/V7 s -hCGT©pili^|iEt) 



[0 12 4] r©#tii**ife-CH:, ^7^S^ffit^l 

[0 12 5] R*tm,T»tt, ^-miilL?rS*i 

l. 5 V, y-^itov, tuxy— H--4. 5V 
5rW-r5*a#:(4m7*»^i:^I«t?feS„ fcfc 
U **16^ffi-eH:, i©tf;/ ^ft©#«;gi (tfyb 
«BL1, B L 2 , -) ^7-K*tR]{-»SL/c2^ ; e 

try h*tRio*a«(c*fL- i. sviov 

*$imzmwt%b, -1. 5V§rTOpLfc*jiH (if 

K*m**V\ & 1 W2ti««R 1, 12 tatI«*R 2 © 
[0 12 6] SfJtaLfcHil©*ft^ffii^T-fe 

[0127] msmmnm 

m9mmmm}t, 2 try h/**#ti&*#*sfc#ii 
y-^iftNORM©ftii©^^y*^jicMi-5o 

[0 12 8] 02 6(4, »9 3«l0!J»!:fll5^*y-feA' 
wf-CHu ^^y-tr/Wcfc^T, f^flSfcTy l^ft© 

fHfPllCLl, C L 2 , •••(CgEM^fcMOSflfJi©^ 
^-basp-KlftWLl, WL 2 , -{cgSKSfl, 

fc^y b^s^flsjgriiSftTvs,, 

[0 12 9] 02 7 (A) fE9H16^ffi{c«5^* 
yir/v©S?l ©«ig«Sr^-Tc r©7<^ y ir/M«gii, 
%l%mm (02 0) (^1-^*yir/w*3titb-<5 
t, ^llBtftMJSRl, ^2|BtS^*SR2tJ«fc^3© 

P-Z^-hCGt, ^«3V hc-/l/y- hCGirft 
L^gSKStufcy-hSffil 5 a, 15bi^tt5„ 

ayhp -/uy- fcgb, t K >«-e^ 

MWfc#Si3*Lfc2o©y~- b««/^->\ 

Fttil5at 1 0 a t 

^t, ^-nn 5 b tv-hmmmi 0 b t<omm 
sip—istom^ hmm 1 7Sr^u-ca»ji4 

[0 13 0] ^©^^ey -ir/v©e^fc5Ji^)S?£©— ^lll- 



-b«Sl5a, 1 5 b fcfc53*WR&£ffil;y&£Lfc 
ft, 2o©y-HI15a, 15bO/^-y=^ 
B#l;i, ^-Mft«*10a, 1 0 bSr-ffib-OjPI-r 
5 D -tii- i 5 , ffllf y M£S B L i fflfc, gijtfy hH 
S B L i + 1 «KSn«i^(tbr, 2o©^- Ml* 

15 a, 15bfcy-MMMSl0a, 10b©fS^ 

^-^j&fcSfrS. toft, ^ffltffiSIf 1 7 fc = >- 

15 a, 15bt^-h«1110a, 10b©i»l^ 
[0 13 1] r©J; ^tJfM^ti/c^^y-ir/v-t-tt, fg 

7 msmm t mmfrmm%%&-<o&m%m£r5itib 

mo s S© ay)-P —/v YyW^9 £ frir v > 
S„ rco=t> hn-/Vh7^v ? ^^©btvMtaj±{4, 

fctx.fi- 0. 5 V 0. 7V\£tBLfe£flZ> 0 *fc, 

hfy MtB Li, B L i + 1 frfti-5F#ttlMI«JiH, S 

©^-h»»JIl0a, 10b^Lty-Hll5 
a, 1 5 b^iag^^, ZtHCi.*) F7>-^? 

[0 1 321 12 7 (B) t, t^SBfcftMfilcffiS;'* 

y-feA'©jiS2«)*fi6Wft*f. tufHbfc02 7 (a) -e 

i^-Mffil 5 a, 1 5 b«S2 0K^liSnrv^ 

d\ r©^^-y-fe/u«3t-e^^y F^y^^roy- 

5o r.©y-t-m«l 8140 2 6{C*3(t5 7-KHWL 

^©fcfe, oNOiS'^/ffly-ngasi or±, ^>-h 

n-;vy-hCGiy-^ • FKy« (IfyUlB 
L i Sfcf±B L i + 1 ) tOM©ft^)«ft«a» 

±icttbttbS«brv^ 0 ^©^- H6&JI1 0©^ 
tfc^^^ 1 , « 2 tatl««R 
1, R2i45„ *fc, =2 V Yn—tvy— h c G©T© 

y-Mfe»Ki 7 WJi©*^^^^'?, i©^«© 

*6i»Kds«^*«Pffi* £W ^ 3 ©««R 3 fc ft 

So 

[0133] r»f2 ©#^©7< * y i?/W4, S#«# 
fg^J^^rUfcONO^^^©^- bftSMl 0^2oiC 

HBLi, BLi + 1) ^SJfM$lxfcn^^VW± 
3yhB-/vy-h©y-hfl|l^-y (17, 
CG) ^t'y h^[p]^ft<ffMLfcft, -y-b««l 

SSl8i45itM«U ^©«*SSt^-h$S 

5 0 Lfc^oT, Mt^P-fe^!4S1lf*ft-Ct, #<9^-T 
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>- }. n -/v h 7 >- 9 <D L £ V mmi± ^WLfe-f&Jjr 

5. 

[0 13 4] 0 2 7 (A) £fcte (B) CO^^ey-k/KO 

y ^ I? - K7? ft K PS L fc 2 y y ir sum xftM b 
t*sd, h^J'S^roflSieitlSKRi, 02 

fB«ft«R 2 fc#£&*£fT 5 try MISffi 

tUt^Tffly- KiWLC 6 V<7?mj±^rS)i)P LTjo 

©^EWPCDJlffli, I7-F^O«JEMP^5feT\ \f 

jEfcjEffliq©^- h«fl 15a, 15b 1 8) 

T"Cf4, - 5 V L fc p S^#fi«Mi«*S*l «S2!R 

«84:Jte5. «TEUfcft©3«63MBi:IHI«*JBai!:J:D, 

[0 13 5] r<0£#a^bn-A#CLttgf)£©JMl 
MSS B L i , S B L i + 1 ) a»b#tfS3!2Jtfc«MW 
9 H»fim±, 0 7 H«fi t J*« Lt^yfx;^ 

[0 13 6] £©#t ffi©*iSfi^ffitl^ 

[0 13 7] fE*mU4, B7HlfilJffitlBl«^ 

WHWyft-i. 5v, y— yMflJi-ov, =i>h 
o-/vh7y^^O^'-F (=y)>a- /vy— he 
G) i;-8V, ^rLTy^y h7y^^O^-b (V 
-KUWL) 5 V5rTOP^-5r tT'ii^T't 

S. 

[0 13 8] *jb\ ^©fjK^WLtisV^t, I7» 



"9, ^©LtlMMEM#P£»LTfc^ffiL«^<Di:P.g 
#1Wfrc t . «Rtt*%ffi *** ft v ^ t v> 5 fi I^asfc S. 

[0 13 9] JBStt, ffi®^»^fc^«i^T5„ ft 
33, «Kt©2 t'y b/ir/VfB'»»MONOST-(i, 
^©MOSiSOny hp-zK-^y-y^?©^ 
£ffi<-f5i§-3\ hyy^^^cojf^, *3a^-hfi*> 

[0140] £tT, 810, 111 HK^Htc, B 1 ~ 
iK9*»>t!^^y hy^^y<ffi£»M^^ 

i-o 

[0141] mi ommmm 

0i ol^lii, F7y^?©Sff«#S 
t Lty- h^&H^taat>jA^|xMx.tfi of;^- 
^KT©«c^4:W-t-5#«©5:v^<:*6ilikSnfcS it; 

s H B B ^fflv^fc^ffi§tt^«flsfa«ss oar, s i -r; 
[0142] I28(t :©si -T-y^iiM^^y by 
s i -j-y IgfiM^ff^tt; ^ y T-fi, *r©y- hffiSijg 

20^ «b^»aK2i, toiottiafaiu 

T©S i-tyfe B B B2 2, jsitfS i^/^gffi2 2Sr«5 
M2 3t«^*5„ ^©fficD»J$, 

SL, K'yMBL, MS L, SBL, C-KUWL 
HU 01~08*»^i^«-efe5 o 
[0 14 3] S i t-yfe^2 2i4, ^rCD-iMX (jt® 

IC, t»J^«4nmSa©KHB-e^)i$*l-CV^5. *01J(C 

fcit5*>AM2 ii±, (s it-ylS 

122) asaasw-iffv^ 1 1 <Drmr\ % 1 

it)J^J?<, fefflffliiiOSCr 2. 6nmH5. 0 
nmST'CO®HrtT'iiS5lKr*t5o r^Ult 4. 0 

[0 144] i©i5 4«©^*y F5y^^©S 

3ST?I4^ *>A|S&|I2 lO^Jgft, «^(iLP-CV 

DmxtfhMmWi2 i©±t, »©s i7-y|Sf B 2 
2*jg^5 0 Sfc, s i ty|SS2 2^ffl*jAti-J;5 
SWtK2 3Sr, W*.tf7 nmlJt'LP-CVDia 

•)^Ki-«o :olp-cvdt?b, IWX^DCS 
tN 2 owjaa-^, SS?£i£^#!l^ti7 0 0°Cfc*f 
5o rcOttS 1 t-y|gff B 2 2i4^ftM 2 3l-ll*3i4 

- b«Ji)S^-ffi lt/^ -y- yy*-r 5 xfs^gr , 
S»s i T-ygslMy^y h5^^^*^S*s 0 

[0 14 5] rcoi 5 i-JfM^tlfcS i 2 
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<v/<y vrmmmxmfe nmx\ zoimzmxtem 3 . 

leVgfft£tl5„ £©*££©ffl*©S i 

2 2(4, £MB©&Am^&fiMrc£S. Sit/ 

2 2 srHfc/hs < lt, rnt^-m^fcfiy*** 

[0 14 6] % 1 1 

^1 l*Ji^«H:, ;-ey Fyy^^ffltftafg 

■mmu (sir. mmmFcmt^y) im-t&o 

[0 14 7] 12 911, r««B^»lFGM;^y h7 

mmftmFGm*wmi**y-eti. ;^y h?^* 
^^soi mmmj&zti, n&i«3o^ 

-f y^y- b 3 2 , *s±tfWB4Mwai7 

n~5r^ r 3 2 &S»&tr»ftlE3 3 tt^tt 

So r«WB^»l7P-^^>-^^-b3 2{i, flO 

mmmm<D s i -t / 2 2 1 1 t> tr#3i9m ^ 5 

[0148] soiMtim ^M-;P3 
vSKi-^Si-f * ^£A L*«*Ei 5 «vMK3f i- 
SiiU'fkllgSr^LfcS IMOX (Separation by Impl 
anted Oxygen) -*©^y aySfiSBIltft 

*3<f0«->y ^>f§3 5 ft, V-U3VJ13 5 

rtin, B'Jy-^HssL (.y-xTtmffl&s) , mr 
¥£#ai*SUBfcfU.-C, -fy^v? 

[0 14 9] M^#j7n-f^y^- h3 2ft, ii 
^©FG®©:7p-7V V^-hSr, 
if 5 . On mgSt, JffSWlJxJf 8 n m* 

S i Yv hfcJPXLfc^WT-feSo fcWcfcWSff 

bA»ii^3ii4, %nmmwm£«)^m^ff\ mm 

ZX2. 5nm*f,4. 0 n mlSr^ffifflftrilSlilliR. 

[0150] roj;?^©;^!) h7y^^©S 
itril, S O I *K_hfc>K h A|fi«3 1 SrfigKLfc 

«ABLP-cvDtt-c, 7$h&m&m3 i©±t 

jKyS/ya^K (it^HJ?: 5nm) £«TS„ ^© 
LP-CVDTIt I»^7^DCSt7y^T©!l 



8 nmSf©«!4*!) S i Ky HdJPI-f 
S 0 :©#!)SiKy M4, itt»ll7B-7^ >^ 
•7 i -b3 2 (H##am£) tLT«|g-t5 0 

i', SMJf 3 3£r, Mill 9 nmtSifL P — C VD(" i 
9/&JB|-fSo rcDLP-CVD-Cft, S»7#DCS 

iN 2 o©ja^^, »«auE!js«A.tf7 o ottt 

So »M«7 r ^^y- h 3 2 teg? 

^tSl3 3iCfflfe5A*^ iHtl[3 3|feE^Sft£ft 

(MiliCMPf) fcfx5i:J:^. 
Lir/iS^msl^ffib, ^-rfi!JBK£-}SLr^ 

-^^-tsis^ftr, ^s»^#JFGM;^ey 

[0 15 1] r©i5tSO lSS5rffiv\ 7o-7-f 

wv- ^Mi^w^ftsr t^o^-m, mr* 

#^tbS^t%*igLfco 
[0 15 2] 

m*<Dmtfr"smxhz> 0 

[0153] rmLtcmmmxit, «fnf^ 
y v^-ifctttg h y y^js^Tt^-^/v* ^ 
^*-/^aA^fflv^T, ^fiIfWl-#a$t^TV^S*^•^ 

[0 15 4] i < irgl^L^^D I NORi4t\ ftCO 

no Ra*A'Kssru*3»Hasaffl-c# s. 

[0 15 5] *»HK*J»t5 "TffiW^iia^^|x/c« 

y°*ttj? r. fcifi»6>, Fffi»NO (Nitride-Oxid 

e) I45MNOSlr^on*^flWr^5„ 
[0156] * * y FT n yfficD^fflStt; 

So 

[0 15 7] 

[» W ©ill #38!E t« S ^*3Stt^^iaftfi«*J 

#««#s^m#^aA-tsrt^rtSo r»»£3A 
W^^^teffitftft-fK'n 5 CHE ££A 

©i 5 t^^^/w-»»^SH-ey- bS^S< r 

%t£^t^yrmmmm-tz>„ tfL6, r©#§^ 
r«, nt*fi<f *Ltfi-5«tt^#*u#v^« 

[0 15 8] 2 If? h/-tr/H2ti©«-g-te, 

r©«#&»^p^^t N ««tt^isv\ 
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[0 15 9] £U:,fc!?, MiaoT, x^-y 

[11)11 * 'J 81©^* 

[0 2] ^lHJ6^1Ht«5NORS[p'*y-fe^TuW 
[13] gUJUSJim^5NORM^y-fe^7UW 

[0 4] IllMitiS^^y 

[0 5] *liate»*tfl55^ i e5 h?i^;<*©»# 

[06] *isiae^i8jc«5^*5 h7v^^©ii^ 

ffi U#©/M r ^^frSr^-f lEl5g0T-fe5o 

[07] fgi*Mi^5^y h?:^**©** 
[0 8] KimmmK&zt^v h?^**0>»* 

Th^M^m-tv- K*i«i©ja^:*ffiB|-C*>5o 
[0 9] mimMBMKfaZ^^V h7y^?©li 

[010] *2ldlMK:««y*P h 7 >-^?©fr 

(itryh»§ii*> «ffi£^-f®rffi0-c$> 

[011] fg2H»fi^#5^y h?y^^op| 

a. 

[012] ^3*»^(^5^ffistt^^ygm<»/ 

* y t/vr Kiss* ^t@B@-?*5. 

[013] l3»it#5»iy-^§NORi^ 

* y -tr;vr w ©5pB0-e& 5 C 

[014] ^3^»^(C#5^ily-^||NORS!i^ 
tUWKCoV^, 013COA-A' UlCftWc 

[01 5] ^4^»^C#3#»y-*«SNOR^ 

[016] ^5Hlfi^«lt«55Fji^4^^5§|*o^ 

[017] m5&mmmzjmv~-*moRm* 



[018] S6^»lti5*ly-^iNORS^ 
^ y ir/VT u-f ©TO0-Cfc5„ 
[019] »7Hje^*K«5^Ky-^»NORSI^ 

[020] m7mmm\m&**v Yyw*9<r>m 

3SSr*-f8ifffi0Tfe5„ 
[021] (A) i4f|7S»fit#3^y-fc/VT^ 

(b) tt#tii*»fpsr^i-sf^Bffflia-e&5. 

[0 2 2] (A) , (B) ft, H7«»tiiC#5^^ 
y -tr/ur W ©Ifc^tiJ U#©^ 7*i£/£*ft£^T[Hl 

[02 3] (A) i±m7^J£^«|{cff5y ; eyir^T^ 
-fco^*RfcO/^T^|g^##S:^-rilISS0, (B) fi 

r^tt)#^*T*^ifffi0-efes„ 

[02 4] flS^Jfg^tli^SiSSlgifiNORM^^y 

[0 2 5] f|8^^tl^«57<^y YJWxiHDm 

[02 6] H9*W^l-#5€fflS±li!NORMy^y 

[02 7] (A) i4^9*Jfe^t#5^^y-fe/VCD^ 
l©«6W**-f»fiiiH, (B) !if?2©»^J£*-f 

[02 8] Bl 0*Wflg^#5S iTVgAM^y 

[0 2 9] *1 l««0WiK«5«»^«FGS[^*y 

10, 14, 16a, 16b, 17, 20, 3 0 
HfegdR, 11, 11 a, lib, 2 1, 3 1-*bA 
12, 12, 1 2 b-£{fc|g, 13, 13, 1 
Sb-hs/Tlil, 15, 15 a, 15 b, 18 --5* 
-\nm, 2 2 3, 3 3-IWfc;JR, 

3 2---»#»M7P-7^>'^-K 3 4-M1 
« 3 SUB-^Sft, W-n 

i so-^T-^Bt»&S, mi i#-^y 
sn^-fe^hh7y^^> BLii- 

try bill, MBLl#-±t>H, SBLl^-ffltr 

y Mft, sLif-y-^, MSLif-±y-^ 

SSL l^S-ffly— ^iH, WL l^-!7— Ki», s 
G 1 1^-jURH, CG"^yhP-;vy-h s CL- 
3>-hn-/Vj| N BC-tyha^^K sc-y- 
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[Ell 2] 



imi 3] 




[015] 



[01 8] 




[02 1] 



[02 2] 




-27- 



[02 3] 



[02 9] 





F^-A(#*) 5B025 AA04 AB01 AC01 AE05 AE08 
5F001 AA13 AA14 AA19 AA34 AB20 
AD07 AD52 AD60 AD61 AD62 
AD70 AE02 AE03 AF20 
5F083 EP07 EP17 EP18 EP22 EP28 
EP77 ER02 ER05 ER06 ER19 
ER22 ER29 HA02 JA04 JA35 
JA39 JA53 KA01 KA06 KA08 
KA12 LA01 LA16 LA20 MA03 
MA06 MA19 MA20 NAOl NA02 
PR40 ZA12 ZA21 



